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(g) Trim removing apparatus associated with a cutting-off machine for the formation of small rolls of 
toilet paper or the like. 

(57) An apparatus is provided for the removal of 
"trims" and other waste from small rolls of 
toilet paper, all-purpose wipers and other arti- 
cles, with arrangement for thrust-operated adv- 
ancement of rows of said small roils (R). It 
includes at least a continuous belt element 12, 
with a suction box 30 able to hold the small rolls 
(R) in suspension and to move the latter for- . 
ward, while excluding the "trims" (RF) or other 
scraps from this action. The continuous belt 
element 12 has uniformly distributed apertures 
(22) and, in its lower active travel portion, moves 
at a speed at least equal to the average feeding 
speed of the small . rolls. It slides beneath the 
suction box 30 which exerts a pneumatic 
aspirating and retaining action on the row of 
advancing small rolls. The continuous belt 12 ' 
has portions without apertures which, during its 
motion which is synchronized with that of the 
small rolls being pushed forward, corresponds 
to the space between the end of a row of small 
rolls formed from a log and the beginning of the 
row formed from the subsequent log. 
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The invention refers to an apparatus for the re- 
moval of trims and other scraps from small rolls of 
web material such as toilet paper, all-purpose wipers 
and other articles produced by cutting rolls or logs 
with spaced-apart cuts, said apparatus comprising s 
roll feeding means for advancing rows of small rolls 
and trim discharging means for eliminating trims or 
scraps. 

An earlier trim-removing apparatus is shown in 
the German patent DE-B-3 409 504. This apparatus 10 
is provided, for a double row of small rolls, with two 
lower, spaced apart, smooth guide belts and an upper 
chain, the latter being located between the belts and 
carrying a set of log-supporting elements. The rolls 
are fed to this system by three flexible members, each 15 
roll resting on one of the lower belts and on one of the 
upper support elements. The chain-borne support 
elements are disposed at regular intervals corre- 
sponding to the length of the small rolls being pro- 
duced, thereby causing each small roll to correspond 20 
to a support element. At pre-deter mined positions 
along the chain, one of the support elements is miss- 
ing, so as not to provide the small roll with upper sup- 
port in correspondence of this interruption. By posi- 
tioning this interruption in correspondence of the 25 
position taken up by the leading and trailing trims, re- 
spectively, of two subsequent logs, these trims fall 
down due to lack of upper support. 

This apparatus is very reliable and efficient, but 
has the drawback of a considerable length and a cer- 30 
tain complexity, as far as the adaptation of the appa- 
ratus to different lengths and diameters of the logs 
are concerned. 

The object of the present invention is a new type 
of apparatus for the removal of trims and other scraps 35 
from small rolls cut out from logs of web material. 

According to the present invention, an apparatus 
is provided which includes at least a continuous flex- 
ible member with apertures arranged along its long- 
itudinal development, and pneumatic suction means 40 
cooperating with said continuous flexible member. 
Said flexible member receives the rolls from a roll 
feeding means, suspends said rolls therefrom by 
means of the vacuum operated by said pneumatic 
suction means through said apertures, and moves 45 
said rolls away from said roll-feeding means. The 
flexible member contacts the rolls in correspondence 
of the upper portion of their cylindrical surface. 

In a particularly advantageous embodiment, said 
pneumatic suction means includes a suction box with 50 
a bottom and at least one row of ports or a longitu- 
dinally extending slot in said bottom. Said flexible 
memberslides along and in contact with the outer sur- 
face of said bottom, along said row of ports or said 
s, °t. 55 

According to a preferred embodiment of the ap- 
paratus of the present invention, a longitudinally ex- 
tending portion of said flexible belt has no apertures; 



and the advancing movement of said flexible belt is 
synchronized with the motion of said roll-feeding 
means, in order that during said motion said portion 
of the flexible belt corresponds with the interval be- 
tween the end of a row of rolls formed from one log 
and the beginning of the subsequent row of roils 
formed from the subsequent log. 

This embodiment is of particularly simple con- 
struction and can be easily suited to any length of log 
by simply increasing or decreasing the region without 
apertures of the continuous flexible belt. The length 
of the suction portion, i.e., of the region provided with 
apertures, corresponds substantially to the length of 
the log, excluding the length of the trims, while the 
length devoid of apertures allows the discharge of the 
leading and trailing trims of each log. 

The adaptation of the apparatus to different 
lengths of logs may take place by applying adhesive 
tape of suitable length, or similar means, across se- 
lected apertures of the continuous flexible belt. 

The feeding speed of the flexible belt may be uni- 
form and equal to the average speed of the small rolls 
being cut Conversely, it is also possible to provide for 
a variation of the feeding speed of the flexible belt 
and, in particular, an acceleration thereof, when the 
portion of said belt without apertures travels below 
the suction box. This facilitates the discharge of the 
trims and the passage of the log pushing members 
which push the rolls cut out from the log. 

Further advantageous features of the apparatus 
according to the invention are set forth in the follow- 
ing disclosure. In particular, the continuous flexible 
belt may be formed either by a single member having 
longitudinally distributed apertures, or even by a pair 
of members extending parallel and at some distance 
from each other so as to define a suction interspace. 
Longitudinal flexible continuous edges may be pro- 
vided at the side of either the interspace or the aper- 
tures (in the case of a single tape-like member). Said 
edges are intended to contact the surface of the small 
rolls and ensure a vacuum-tight seal and thus a cor- 
rect retention of the individual small rolls. 

With the above and other objects in view, more 
information and a better understanding of the present 
invention may be achieved by reference to the follow- 
ing detailed description. 

DETAILED DESCRIPTION 

For the purpose of illustrating the invention, 
there is shown in the accompanying drawings a form 
thereof which is at present preferred, although it is to 
be understood that the several instrumentalities of 
which the invention consists can be variously ar- 
ranged and organized and that the invention is not 
limited to the precise arrangements and organiza- 
tions of the instrumentalities as herein shown and de- 
scribed. 
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In the drawings, wherein like reference charac- 
ters indicate like parts: 

Figs. 1-6 show schematically six steps of a cycle 
for the removal of trims at the end of one stick or log 
and at the beginning of the subsequent stick or log. 

Fig. 7 is a greatly enlarged cross-section taken 
on line VII-VII of Fig. 1. 

Fig. 8 is a still large cross-section of the belt- 
member of Figure 7. 

Fig. 9 is a cross-section taken on line IX- IX of Fig. 
8 showing the shape of a portion of the belt-member 
perforations. 

Fig. 10 shows a side view. 

Fig. 11 shows a section on line XI-XI of Fig. 10. 

Fig. 12 shows a modified embodiment of the in- 
vention. 

Referring now to the drawings, numeral 1 indi- 
cates a continuous belt-like carrier which advances 
logs to be cut (as well as the rows of small rolls R cut 
from the logs) being discharged from a rewinder (not 
shown) of a paper converting line which forms the 
small rolls of toilet paper, all-purpose wipers and 
other similar articles. This continuous carrier 1 is 
driven by wheels (which may be toothed gears if the 
belt is a chain-belt), one of which is shown at 3. The 
continuous carrier 1 has a plurality of pushers 5 
which are spaced apart by an extent which corre- 
sponds substantially at least to the length of the logs, 
i.e., to the length of a row of small rolls R which are 
cut out of a log. 

As it is known, the cutting of a stick or log for the 
formation of small rolls R produces also some scrap, 
so-called trims, indicated by RF, both at the forward 
end of a row of small rolls R and at the rear end there- 
of. These trims RF must be separated from the small 
rolls R so as to prevent such trims from interfering 
with the subsequent handling and packaging of the 
small rolls. The present invention allows the removal 
of the trims RF from a line of rolls R. 

In the schematic drawings of Figs. 1 to 6, numeral 
7 indicates a support on which a row of small rolls R, 
cut out of a log, can slide. The support has a longitu- 
dinal recess in which the pushers 5, which move for- 
ward in the direction of the arrows shown in the draw- 
ing can move. The support 7 terminates just ahead of 
the wheel 3. After the rolls R leave the support 7, they 
are supported and moved forward by a different 
means where the removal of the trims RF takes place 
between the end of the support 7 and the leading 
edge of a second conveyor 9. The apparatus of the 
present invention operates in this area between the 
conveyors 7 and 9 where it allows the trims RF to be 
removed by letting them fall into the empty space be- 
tween the conveyors during which time the rolls Rare 
prevented from falling between the conveyors. 

Referring again to Figs. 1 to 6, numeral 12 indi- 
cates a continuous belt with inwardly extending teeth 
12A (similar to a timing belt), which travels between 
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two transmission wheels 14, 16, one of which is a 
driving wheel. The driving wheel may be operated 
either by a mechanical drive which is kinematically 
connected to the feeding means made up of wheels 
5 1 , 3, or may be operated independently by an elec- 
tronically controlled motor 2 for the purposes to be in- 
dicated hereinafter. 

The continuous belt 12 is guided along its lower 
travel by two side guides 17 which support the long- 
10 itudinal edges of the belt 12, as shown in detail in Fig. 
7. The main elements of these side guides 17 are in- 
dicated by 18 and 20 and consist of plates made of a 
material having low co-efficient of friction, to allow an 
easy sliding of the toothed belt 12. 
is Between the guides formed by the plates 18 and 

20, and also between the teeth 12A, the toothed belt 
12 is provided with perforations 22. These perfora- 
tions are flanked in the outer sides of the belt 12 by 
two elastically yielding side lips 24, which extend con- 
20 tinuously along the entire length of the belt 12. 

The guides 17 may be longitudinally split in two 
parts or may be longitudinally separated, as shown at 
20A, so as to provide passages which are aligned with 
passages 26 formed in the lower part 28 of a suction 
25 box 30 located between the two transmission wheels 
14, 16 above the lower portion of the belt 12. As a re- 
sult of vacuum established inside the box 30, a suc- 
tion is created through the passages 26 and 20Aand 
through the perforations 22 between the side lips 24 
30 of the lower portion of the toothed belt 12. 

A longitudinally-extending section 12Z of the 
toothed belt 12, between two spaced-apart points 
12X and 12Y, is devoid of perforations 22. (See Figs. 
1-6). This portion 12Z extends a distance which is 
35 slightly greater than the inter-space between the rear 
part of the last roll RU of a row of small rolls, and the 
front part of the first roll RP of a following row of rolls 
cut out of a su bsequent log. The t ri ms RF are located 
within this interspace, between the small rolls RU and 
40 RP. These trims, therefore, are between the last roll 
of the first row of complete rolls and the first roll of the 
following complete row of rolls, respectively, as 
shown in Fig. 1. 

Because the logs are wound from parent-rolls of 
45 different width, during manufacture of the logs, a va- 
riation of the above-mentioned interspace may take 
place. Therefore, the length of the region 12Z without 
holes may be modified by applying suitable closing 
means in the central perforated region of the belt 12. 
so This modifies the location of the leading and/or trail- 
ing points 12X, 12Y of the portion 12Z. The closing 
may be provided by an adhesive tape or similar 
means. 

During advance of a log on the conveyor 1, and 
55 just before reaching the terminal region of the support 
to 7, the small rolls R come into contact with the un- 
derside of the continuous belt 12, just downstream 
from the transmission wheel 16. Here they come into 
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contact with the resilient lips 24 of said belt 12, there- 
by forming with the belt and the side lips a space S 
(Fig. 7) in which a suction is created due to the va- 
cuum in the suction box 30, said suction exerting a 
retention action on the small rolls R. Accordingly, the 
small rolls are held by the pneumatic action and ad- 
vanced by the belt 12 until they reach the conveyor 
9, the beginning of the upper section of which is up- 
stream of the downstream end of the suction box 30. 
In this way, the small rolls held by the belt 12 by the 
vacuum, are laid down onto the conveyor 9 when the 
belt reaches the end of the suction box 30. The con- 
veyor 9 moves the small rolls away, and it can also 
separate them, provided the speed of said conveyor 
9 is higher than the speed of belt 12. 

The motion of the input conveyor 1 and that of the 
belt 12 are synchronized in such a way that when the 
last small roll RU in the row, and its contiguous trim 
RF, reach the end of the support 7, the end 12X of the 
non-apertured portion 12Z also reaches said sup- 
port-end. Thus the last small roll RU (as well as the 
previous small rolls) are retained under the belt 12 by 
the suction, while the trim RF meets the non-aper- 
tured portion 12Z. Because the trim RF is not held by 
suction, it falls down, away from belt 12, as shown in 
Figs. 3, 4 and 5. 

It is to be understood that the belt 12 may be gen- 
erally without apertures, but made of a material which 
is pervious to air so that a vacuum in box 30 can cre- 
ate a suction through the belt and act upon the rolls 
supported against the lips 24 in the selected areas. 

The terminal point 12Y of the non-pervious por- 
tion 12Z comes to substantial alignment with the first 
small roll RP of the next row of advancing small rolls, 
very close to the adjacent trim RF which precedes the 
first small roll RP, as shown in Figs. 3 and 4. As a re- 
sult, also this initial trim adjacent the small roll RP is 
not affected by the suction and falls down as shown 
in Figs. 5 and 6, while the first small roll RP is retained 
by the suction beneath the belt 12 as previously ex- 
plained. 

As already pointed out, the conveyor 1 and the 
belt 12 may be driven at different speeds, i.e., the belt 
12 may be driven at an average speed no less than 
the average speed of the conveyor 1. However, the 
speed of pushers 5 and the speed of belt 12 may be 
the same. A cyclic variation of the speed of the belt 12 
may be used when the sticks or logs are relatively 
short with respect to the distance between the push- 
ers 5 so as to avoid a drop in vacuum inside the box 
30 caused by an uncovering of the final stretch of the 
previous portion of belt 12 at the end of its travel be- 
neath the suction box 30. For this purpose, provision 
may be made for a temporary increase of the speed 
of transit of the perforated portion of the belt 12 and 
then a slowing down thereof, during passage below 
the suction box 30 of the non-perforated portion. A 
speed difference between belt 1 2 and pushers 5 (e.g. 
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an acceleration of the belt 1 2) may be provided during 
the intermediate step (shown in Fig. 2) between one 
set of small rolls and the next, to allow the pusher 5 
to be rotated about the wheel 3 without interfering 
5 with the last small roll being supported by the belt 1 2. 
The speed increase of belt 12 tends to project the ter- 
minal trim RF out of the pusher and, therefore, to fa- 
cilitate the discharge thereof. 

The varying of the speed of the belt 12 with re- 
10 spect to that of the conveyor 1 may be achieved either 
with a speed variator (when the actuation of the belt 
12 is kinematically connected to the conveyor 1) or 
with the provision of an independent motor 2 for driv- 
ing the belt 12, and by regulating said motor accord- 
15 ing to a suitably timed operated program. In either 
case, the adjustment of the speed of said belt 12 can 
be attained with respect to that of the conveyor 1 . The 
independent drive 2 for the belt 12 may be a motor 
with electronic control or a mechanical drive system 
20 with variator. 

The apparatus must also be able to work effec- 
tively on logs of different diameters and, to this end, 
provision may be made for supporting the group, con- 
sisting of the transmission wheels 14, 16, belt 12, and 
25 suction box 30, in a vertically adjustable unit. Such a 
disposition is illustrated in the embodiment of Figs. 
10 and 11, wherein the parts corresponding to those 
of Figs. 1 to 6 are designated by the same reference 
numbers but increased by 100. In Figs. 10 and 11 
30 (showing a system for the advancement of three rows 
of small rolls with three tracks and three conveying 
and belt systems), a main frame 145, which supports 
the advancing and conveying system 101, 103, 105, 
includes vertical slide guides for a unit 147 capable 
35 of being adjusted in height by means, for example, of 
a motor-reducer 150. The slide guides being made 
with ball-bearings or other rolling guide systems. 

The unit 147 carries the suction box 130 and the 
transmission wheels 114 and 116 which define the 
40 lower portion of the perforated, toothed belt 112. This 
belt 112 has a length greater than member 12 of Figs. 
1 -6 and is driven by further transmission wheels such 
as those shown at114Aand 116A. By suitably adjust- 
ing the unit 147 in height, there is obtained a place- 
ts ment of the distance between the supports 107 for 
the small rolls R pushed by the pushers 105 and the 
lower active suction-portion of belt 11 2. The latter be- 
ing provided, also in this case, with the side lips 24 
and the non-perforated portion, such as that indicat- 
50 ed by 12Z in the first embodiment described herein. 

Fig. 12 shows a further modified embodiment of 
the device of the present invention. Parts corre- 
sponding to those of Figs. 1-6 are referred to by the 
same reference numbers. In this case, the flexible 
55 belt 1 2 is provided with apertures (such as those des- 
ignated 22 in Figs. 1-6) along its entire development, 
without interruptions. Between the conveyor 1 and 
the belt 12, a further conveyor 201 is arranged, which 
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moves at a speed faster than the speed of conveyor 
1 . Consequently, the rolls R are transferred to the belt 
12 in a spaced relationship, as clearly shown in Fig. 
1 2. A sensor 203, in the form of a dual pair of electric 
eyes, is arranged on the frame carrying the vacuum 5 
box 30. Sensor 203 detects the length of each roll R 
passing through the electric eye arrangement and by 
means of a micro-computer 205 a signal is generated 
whenever the detected length is lower than a given 
threshold. This signal timely activates a compressed- 10 
air arrangement 207 which by means of a jet of air 
blows the trim from the belt 12 and onto a conveyor 
209. 

To make the device more reliable, a flexible sheet 
211 can be provided, which causes the trims to tilt 15 
and no trim comes into contact with the belt 12. 

The embodiment of Fig. 12 has the advantage 
that no synchronization is required between the con- 
veyor 1 and the belt 12. 

It is understood that the drawing shows an exem- 20 
plification given only as a practical demonstration of 
the invention, as this may vary in the forms and dis- 
positions without nevertheless coming out from the 
scope of the idea on which the same invention is 
based. 25 



Claims 

Claim 1: An apparatus for removing trims or 30 
scraps from small rolls of logs of web material, said 
apparatus including a roll conveyor (1; 101) for ad- 
vancing rows of said small rolls (R) in spacial relation 
to succeeding rows, to provide intervals between suc- 
cessive rows, and trim discharging means, character- 35 
ized in that it includes; 

- a continuous flexible belt (12; 112) with aper- 
tures (22) arranged along its longitudinal de- 
velopment; 

- pneumatic suction means (30; 130) cooperat- 40 
ing with said flexible belt (12; 112), 

- said flexible belt arranged to receive the rolls 
from said conveyor and to hold said rolls be- 
neath said belt by means of the pneumatic suc- 
tion created by said pneumatic suction means 45 
through said apertures (22) and to move said 

rolls away from said conveyor (1; 101). 

Claim 2: Apparatus according to Claim 1, char- 
acterized in that said pneumatic suction means in- 
clude a suction box (30, 130) with a bottom (28; 128) 50 
and at least one row of ports or a longitudinally ex- 
tending slot (26; 126) in said bottom and said belt (12; 
112) sliding on the outer surface of said bottom (28; 
128) along said row of ports or said slot. 

Claim 3: Apparatus according to Claim 1 or 2, 55 
characterized in that a longitudinally extending por- 
tion (12Z) of said belt (12; 112) has no apertures and 
that the advancing movement of said belt is synchron- 



ized with the motion of said conveyor (1; 101), and 
that during said motion said extending portion (12Z) 
is made to correspond to the interval between the end 
of a row of rolls formed from one log and the begin- 
ning of the subsequent row of rolls formed from the 
subsequent log. 

Claim 4: Apparatus according to one or more of 
the preceding Claims, characterized in that said belt 
operates continuously. 

Claim 5: Apparatus according to one or more of 
the preceding Claims, characterized in that the belt 
(12) includes two longitudinal flexible continuous lips 
(24) with the apertures (22) disposed between said 
lips (24). 

Claim 6: Apparatus according to one or more of 
the preceding Claims, characterized in that said belt 
(12) comprises two spaced apart members, parallel 
to one another, which define a suction aperture be- 
tween them. 

Claim 7: Apparatus according to Claim 3, char- 
acterized in that said continuous belt is adjustable in 
position in order to phase a portion (12Z) thereof with- 
out apertures with respect to the interval between 
subsequent rows of small rolls. 

Claim 8: Apparatus according to Claim 3 or 7, 
characterized in that at least a region of the portion 
(122) devoid of apertures (22) is created by applying 
aperture-plugging material which can be applied and 
removed as desired to modify, at need, the length of 
said portion (12Z). 

Claim 9: Apparatus according to one or more of 
the preceding Claims, characterized in that the belt 
(112) is carried by a vertically adjustable unit (147) 
able to accommodate small rolls of different diame- 
ters. 

Claim 10: Apparatus according to one or more of 
the preceding Claims, characterized in that it com- 
prises drive means able to change the speed ratio be- 
tween said conveyor (1, 101) and said belt ;(12; 112) 
in order to vary the speed of said belt (12; J 12), said 
belt speed being not less than the average speed of 
the conveyor (1; 101). 

Claim 11 : Apparatus according to Claim 1 0, char- 
acterized in that said drive means for changing the 
speed ratio is an electro-mechanical means (2), and 
more particularly a separate electrical variable- 
speed motor. 

Claim 12: Apparatus according to one or more of 
the preceding Claims, characterized in that said belt 
(12; 112) is a toothed belt and is driven between at 
least two wheels (14, 16; 114, 116; 114A, 116A). 

Claim 13: Apparatus according to one or more of 
the preceding Claims, characterized in that said con- 
veyor (1, 3, 5, 7, 201) feeds the rolls to said belt (12) 
in a spaced-apart relationship, and includes a sensor 
means (203) associated with said belt, said sensor 
means (203) detecting the length of each roll (R) 
moved by said belt and including a trim discharging 
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means (207) arranged downstream of said sensor 
means, with said discharging means being activated 
each time the sensor means (203) detects the pas- 
sage of a trim. 

Claim 14: Apparatus according to Claim 13, s 
characterized in that said discharging means include 
an air nozzle (203). 

Claim 15: Apparatus according to Claim 13, 
characterized in thata trim tilting means (211) is com- 
bined with said conveyor (1 ; 201) to cause the trims 10 
to tilt before they reach said belt (12). 
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